Mechanisms of metformin action on glucose transport and metabolism in human adipocytes.
The mechanisms of metformin effects on glucose transport and metabolism were investigated in human adipocytes. Human preadipocytes obtained from surgical biopsies were differentiated in vitro into adipocytes and the effects of metformin on glucose uptake, glucose oxidation and the involved signaling pathways were analyzed. Metformin (1mM, 24h) increased glucose uptake 2.3±0.2-fold (p<0.001 vs. basal) in human adipocytes, without altering cell viability and oxygen consumption. Metformin did not alter GLUT-1 mRNA expression and protein content but increased GLUT-4 mRNA expression and cellular protein content, leading to increased GLUT-4 protein content in the plasma membrane. Neither basal nor insulin-induced phosphorylation of Akt at Ser-473 and AS160 (Akt substrate of 160kDa) at Thr-642 were enhanced by metformin. Suppression of metformin-induced AMP-activated protein kinase (AMPK) activity by AMPKα1 silencing, however, reduced metformin-associated GLUT-4 expression and stimulation of glucose uptake. In addition, metformin induced glucose oxidation. In conclusion, activation of AMPKα1 without impairment of cell respiration is crucial for metformin-mediated increase in GLUT-4 protein content and glucose uptake in human adipocytes.